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(54) QUARTZ GROUP OPTICAL FIBER WITH LENS AND ITS PRODUCTION 

(57)Abstract: 

PURPOSE: To provide a quartz group optical fiber with a lens which can 
be easily manufactured by directly forming a truncated cone-like lens on 
its end face and its manufacturing method. 

CONSTITUTION: The quartz group optical fiber with the lens has a lens 
part constituted of projecting at least a truncated cone-like core 12 and 
manufactured by dipping the end face part of the quartz group optical 
fiber consisting of the core and a clad having a composition in which an 
etching speed at the time of using a hydrofluoric acid solution is larger 
than that of the core into the hydrofluoric acid solution and projecting at 
least the truncated cone-line core 1 2 on the end face of the fiber. 
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CLAIMS 
[Claim(s)] 

[Claim 1] The quartz system optical fiber with a lens characterized by having the lens section from 
which the core of a truncated-cone configuration projects and changes to an end face at least. 
[Claim 2] The manufacture approach of the quartz system optical fiber with a lens characterized by 
immersing the edge surface part of the silica glass fiber which consists of the clad of the presentation 
with the larger etch rate when using a fluoric acid solution than a core and said core in a fluoric acid 
solution, and making the core of a truncated-cone configuration project at least to the end face of said 
silica glass fiber. 

[Claim 3] The manufacture approach of the quartz system optical fiber with a lens of claim 2 that said 
core dopes a germanium component to pure quartz glass, and grows into it, and said fluoric acid solution 
consists of the mixed water solution of fluoric acid and ammonium fluoride. 

[Claim 4] The manufacture approach of the quartz system optical fiber with a lens of claim 2 containing 
the element with which said clad enlarges the etch rate by fluoric acid. 

[Claim 5] The manufacture approach of the quartz system optical fiber with a lens of claim 4 that said 
element is a fluorine or/and Lynn. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the quartz system optical fiber with a lens and its 

manufacture approach of new structure. 

[0002] 

[Description of the Prior Art] Conventionally, the light emitting device module built into an optical 
transmission system is constituted by inserting the lens which condenses the laser beam to the core of 
a silica glass fiber between the semiconductor laser and silica glass fibers which are the light source. 
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Since it is required to make high joint effectiveness between semiconductor laser and a silica glass fiber, 
semiconductor laser, a lens, and the core of a silica glass fiber are aligned, and this module is assembled 
so that both joint power may serve as max. 

[0003] By the way, the quartz system optical fiber with a lens which formed the direct lens section in 
the end face of a silica glass fiber is proposed recently. Since the end face of itself is equipped with the 
lens function, on the occasion of manufacture of the above-mentioned module, components mark can 
decrease, and, moreover, this silica glass fiber can reduce the man day of an alignment activity, and has 
the advantage of **(ing) to cost reduction. 

[0004] The above-mentioned quartz system optical fiber with a lens is usually manufactured as follows. 
That is, carrying out local heating of the silica glass fiber 1 to which it exfoliated and the covering 
section was exposed with a heating means like a burner first, as drawing 1 showed, it pulls in the 
direction of arrow-head p of drawing, and a heating unit is extended. When the outer diameter of 
extension section 1a of a silica glass fiber is set to about 10 micrometers or less, Shinsaku Nobu 
business is stopped and a cutter cuts the part. 

[0005] Subsequently, as drawing 2 showed, point 1b of the silica glass fiber after cutting is heated and 
fused by the burner. At this time, point 1b becomes the spherical surface with surface tension, 
consequently a lens function discovers it in this part. As drawing 3 showed, the quartz system optical 
fiber 1 with a lens is arranged to one side of standing ways 3, and the semiconductor laser chip 5 is 
arranged through a heat sink 4 on another side, and in combining this quartz system optical fiber 1 with 
a lens with semiconductor laser, it aligns lens section 1b and light source section 5a of a chip 5 so that 
it may become the same axle. Between the quartz system optical fiber 1 with a lens, and the 
semiconductor laser chip 5, about 20% of joint effectiveness is realizable with such an alignment mode. 
[0006] 

[Problem(s) to be Solved by the Invention] By the way, as for the between to the part which is not 
extended from lens section 1b at a tip, in the case of the quartz system optical fiber with a lens 
manufactured by the above-mentioned approach, an outer diameter changes in the shape of a taper, 
although this taper section 1c is based also on the conditions at the time of extension — usually — 
about several mm — it is — ****** — it is long. v.- - 

[0007] therefore, the die length of the part projected even from the* fixed part to the light source of the 
semiconductor laser chip 5 when the quartz system optical fiber 1 with a lens is fixed to one side of 
standing ways 3, as drawing 3 showed — ****** — it becomes long. Therefore, for example, even when 
fine vibration joins standing ways 3, vibration of point 1b located in the condition of having aligned with 
light source section 5a of the semiconductor laser chip 5 may become large, and may cause a heart gap. 
[0008] Moreover, in order that a setup of the conditions of the local heating to a silica glass fiber or 
extension conditions may take advanced skill to the above-mentioned approach, it is hard to be called 
approach of mass-producing a quartz system optical fiber with a lens by the stable yield. This invention 
solves the above-mentioned problem in the conventional quartz system optical fiber with a lens, and 
aims at offer of the approach of manufacturing the quartz system optical fiber with a lens with which the 
direct lens section is formed in the end face which there is no taper section of an optical fiber and lies 
at right angles to the direction of an optical axis of the cut optical fiber, and it. 
[0009] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, it sets to this 
invention. The quartz system optical fiber with a lens characterized by having the lens section from 
which the core of a truncated-cone configuration projects and changes to an end face at least is 
offered. Moreover, the edge surface part of the silica glass fiber which consists of the clad of the 
presentation with the larger etch rate when using a fluoric acid solution than a core and said core is 
immersed in a fluoric acid solution. The end face of said silica glass fiber is provided with the 
manufacture approach of the quartz system optical fiber with a lens characterized by making the core of 
a truncated-cone configuration project at least. 
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[0010] On the occasion of manufacture of the quartz system optical fiber with a lens of this invention, 
the following optical fibers are prepared first. That is, when the optical fiber is immersed in a fluoric acid 
solution, it is the optical fiber with which the etch rate of a clad becomes larger than the etch rate of a 
core. The following can be raised as such an optical fiber. 

[001 1] First, the first optical fiber constitutes a core from pure quartz glass (Si02), and the clad which 
encloses the perimeter consists of glass of the presentation which doped the fluorine component to 
quartz glass. Moreover, as another optical fiber, it is a core to quartz glass Ge02 It is what was doped 
and constitutes. In this case, a clad may be pure quartz glass and the fluorine component etc. may be 
doped. 

[0012] In the former optical fiber, it is adjusted so that a proper difference may produce the edge 
surface part of this optical fiber in the etch rate of a clad and a core when immersed in fluoric acid, and 
a lens function with the proper truncated-cone configuration of the formed core may be demonstrated, 
but the amount of dopes of the fluorine component to a clad is adjusted so that it may not have a bad 
influence on the optical transmission property of an optical fiber at coincidence. Usually, it is desirable 
that it is about 0.3 - 0.4% with the refractive-index difference of a core and a clad. 

[0013] In addition, a clad is replaced with a fluorine component, and the Lynn component may be mixed, 
or, in addition to a fluorine component, it may mix and form the Lynn component, for example, not quartz 
glass with a pure core but a fluorine component and Ge02 When it is the presentation in which the 
germanium component [ like ] was mixed, within limits which do not have a bad influence on an optical 
transmission property, a clad may be resembled by the clad, many fluorine components may be mixed in 
it, and you may distinguish between the etch rate to fluoric acid between a core and a clad, 
[furthermore,] 

[0014] The same is said of the case of the latter optical fiber, and a difference proper to the etch rate 
of a core and a clad arises, and when immersed in the fluoric acid solution which mentions the edge 
surface part of this optical fiber later, the amount of dopes of the germanium component to a core is 
adjusted so that a lens function with the proper truncated-cone configuration of the formed core may 
be demonstrated. In this invention approach, such an optical fiber is-rcut first. Moreover, the cutting 
plane can be ground, for example and end-face processing can also be-performed. A part for the edge 
surface part is immersed in a fluoric acid solution after it. , 
[0015] In the case of the former optical fiber, it is immersed in fluoric acid. As a fluoric acid solution, 
what diluted fluoric acid with water or ammonium fluoride is usually used. Although the fluoric acid 
concentration at that time is decided by relation with the etch rate of a clad or a core, it should just 
usually be about 10-50 mol %. If the end face of an optical fiber is immersed in a fluoric acid solution, 
since each of clads and cores is quartz glass, they will be etched. At this time, the etch rate of a clad is 
larger than the etch rate of a core, moreover, since etching advances where etching which progresses in 
the direction of a path of etching and an optical fiber which progresses in the direction of axial length of 
an optical fiber, and shortens an optical fiber, and makes an optical fiber thin is compounded, if 
predetermined time amount passes, in the end face of an optical fiber, a core becomes a truncated- 
cone configuration and it projects after all. 

[0016] This condition is shown in drawing 4 . That is, a projection and its configuration set a truncated- 
cone configuration as the core of the clad 1 1 from which, as for end-face 10a of this optical fiber 10, 
end-face 1 1a is a smooth side, and this clad 1 1, and it consists of cores 12 which function as the lens 
section. And end-face 11a of a clad and end-face 12a of a core 12 are mutually parallel, and have 
become a smooth side. 

[0017] Although the configuration of a truncated cone changes with the presentation of a core and a 
clad, the concentration of the fluoric acid solution to be used, etc. somewhat, when it, for example, 
consists of quartz glass with a pure core, the vertical angle of this truncated-cone configuration falls 
within the range of 100 degrees - 120 degrees. In the case of the latter optical fiber, it is immersed in 
the mixed water solution of fluoric acid and ammonium fluoride, and it makes a core a truncated-cone 
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configuration. If the ratio of concentration of ammonium fluoride is made high at this time, since the tilt 
angle (vertical angle) of the truncated cone formed will become small and the whole will become an 
acute configuration, a desired truncated-cone configuration can be made to a core by setting up this 
ratio of concentration suitably. 
[0018] 

[Example] It consisted of quartz glass with a pure core, the clad consisted of the quartz glass of the 
presentation which made pure quartz glass dope a fluorine, and the silica glass fiber whose core 
diameter is 9 micrometers and whose diameter of a clad is 125 micrometers was prepared. This optical 
fiber was cut at the longitudinal direction and the right angle. 

[0019] Subsequently, a part for the edge surface part of the optical fiber was immersed in the fluoric 
acid water solution (room temperature) which diluted the fluoric acid water solution with die length of 
about 1mm to 50% with water 50% for about 15 minutes. The core 12 of a truncated-cone configuration 
as the vertical angle showed at 1 10 degrees by drawing 4 whose diameter of end-face 12a is 6 
micrometers was projected and formed in the end face of an optical fiber. As drawing 3 showed, when 
this optical fiber was connected to the semiconductor laser chip 5, 60% or more of joint effectiveness 
was able to be acquired. 
[0020] 

[Effect of the Invention] If the end face of an optical fiber is immersed in a fluoric acid solution 
according to [ so that clearly / in the above explanation ] this invention approach, since the clad is 
etched earlier than a core, the part of a core carries out a truncated-cone configuration, and it projects 
in an end face. Therefore, the part of this projected core functions as a lens. 

[0021] Since the activity which forms a lens should just be immersed in a predetermined time fluoric 
acid solution in the end face of an optical fiber, it is easier than the case where a lens is formed, and 
rich in mass-production nature with the conventional extension melting. Moreover,^although the optical :' 
fiber of this invention was manufactured by extension melting, like, the taper section does not exist but 
the end face of an optical fiber has become the lens section as it is . Therefore, as drawing 3 showed; 
even when connecting the lens section with the semiconductor laser light source-even if the part which ■■* 
projects from the standing ways of an optical fiber is short, and ends, therefore has the fvibration from 
the outside, its problem that a mutual axis shifts also decreases and it can raise joint effectiveness to 
coincidence sharply. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the perspective view showing the condition of carrying out melting extension of the 
optical fiber. 



[Drawing 2] It is the perspective view showing the condition of fusing the cutting section of an optical 
fiber and forming the lens section. 

[Drawing 3] It is the perspective view showing the condition of connecting a quartz system optical fiber 
with a lens to a semiconductor laser chip. 

[Drawing 4] It is the perspective view showing the end face of the quartz system optical fiber with a 
lens of this invention. 
[Description of Notations] 

10 Silica Glass Fiber 

10a The end face of a silica glass fiber 10 

1 1 Clad 

1 1a The end face of a clad 1 1 

12 Core (Lens Section) 

12a The end face of a core 12 
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